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B The question is important because so much Al spending is on imported

technology goods. In principle, if companies suddenly decided to spend their
capex budgets on imported goods, and this displaced spending on domestic
output, the net effect on US GDP could be negative. So far, though, we see only
limited crowding-out in three key areas: 1) displacing other technology
investment, 2) displacing other construction, and 3) raising borrowing costs for
other businesses.

B The first channel of potential Al crowd-out is displacing other spending at the
hyperscalers or at businesses buying Al services. The hyperscalers financed
much of their increased Al investment by reducing buybacks over the last few
years. While capex is now set to exceed cash flow, they have been willing to
borrow and appear undeterred by high interest rates, which likely limits the
pressure to cut other spending. Among businesses that consume Al services, our
GS IT Spending Survey indicates that for most, Al costs remain modest, with
about one third funded by incremental spending and about two thirds funded by
cuts to other spending, much of which would be treated as an intermediate
business service in the GDP statistics.

B The second channel of potential crowd-out is displacing other construction
spending. Data center spending has risen rapidly since 2024 to 9% of private
nonresidential construction. But this happened to coincide with an even larger
decline in spending on manufacturing facilities subsidized by the Inflation
Reduction Act and CHIPS Act that offset the demand for construction resources.
While there is surely some local crowd-out, construction wage growth is not that
elevated even in states with the most data centers being built, and we see only
limited signs of crowd-out nationally. This could change, however, if data center
spending meets projections.

B The third channel of potential crowd-out is upward pressure on interest rates
from the surge in Al-related debt issuance, especially to fund data centers. While
Al-related financing has grown to nearly a quarter of gross investment grade
issuance, spillovers to borrowing rates for non-Al companies look limited so far,
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with credit spreads for non-Al companies near historical lows. Our rules of thumb
imply that Al issuance over the last year should raise interest rates by about 5bp.

Our analysis suggests that both Al’s contribution to US GDP growth and its crowding
out effects are smaller than often thought. We estimate that the direct effects of Al
investment will boost measured GDP growth by just 0.1pp in 2026, largely because
much of the equipment is imported and some of it is not counted in GDP, though
adding back Al investment and exports that should be counted raises the true impact
to a more impressive 0.3pp. We estimate that accounting for the indirect effects of
Al—roughly $50bn of incremental crowding-out in 2026 from the three channels
above, positive stock market wealth effects on consumer spending, and the hit to
real income and consumer spending from higher electricity and other prices—would
shave about 0.1pp off of the impact on 2026 GDP growth.
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Al investment in the US has grown extremely rapidly over the last few years. As Exhibit 1
shows, we estimate that it will total almost $600bn in 2026, equivalent to nearly 2% of
US GDP, though much of this consists of imports and not all of it is counted in GDP, as we
will discuss below.

Exhibit 1: We Estimate That US Al Investment Will Total Almost $600bn in 2026
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Even more striking, Exhibit 2 shows that Al spending has amounted to over 10% of
business fixed investment in recent quarters, and within that about 15% of equipment
investment.
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Exhibit 2: We Estimate That Al Spending Now Accounts for Over 10% of Total Business Fixed
Investment and 15% of Equipment Investment, Though Not All of That Is Officially Counted
as Investment

Percent Al-Related Spending as a Share of Business Percent
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Note: We divide our estimates of total Al-related spending on each component by the sum of total investment in
each component reported in the GDP statistics plus unmeasured Al spending.

Source: Goldman Sachs Global Investment Research

The impressive scale of Al spending raises the question of whether it is crowding out
other economic activity. The question is particularly important because so much Al
spending is on imported technology goods. In principle, if US companies suddenly
decided to spend their capex budgets on imported capital goods, and this displaced
spending on domestic output, the net effect on US GDP could be negative.

We look for signs of crowding-out in three key areas: 1) displacing other technology
investment, 2) displacing other construction, and 3) raising borrowing costs for other
businesses.

Crowd-out Channel #1: Displacing Other Tech Investment

The first channel of potential Al crowd-out is displacing other spending at the
hyperscalers or at businesses buying Al services.

The hyperscalers financed much of their increased Al investment by reducing buybacks
over the last few years. While capex is now set to exceed cash flow, our sector analysts
note that they have been willing to borrow and appear undeterred by high interest rates,
which likely limits the pressure to cut other spending.
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Exhibit 3: Hyperscalers Were Able to Finance Much of Their Al Investment by Reducing Buybacks Until Recently, and Now
Seem Undeterred by High Interest Rates from Borrowing to Finance Additional Capex

Percent Hyperscaler Capex as a Share of Percent Percent Hyperscaler Cash Spending as a Share Percent
140 - Cash Flow from Operations r 140 440 - of Cashflow from Operations - 140
Consensus Forecasts, = Capex
2026-2028 Edybecks
120 - 120 490 | m Dividends - 120
.

A
100 s S L0 VR, V) S R, SRRSO — — -,

: L Net Cash 100

Accumylation
80 80 80 - 80
60 | 60 60 - 60
40 40 40 - - 40
20 - 20
0 - : ; . 0 :
2015 2017 2019 2021 2023 2025 2027 2029 2019 2020 2021 2022 2023 2024 2025 2026

Source: Goldman Sachs Global Investment Research, Compustat

10 August 2026

Among businesses that consume Al services, our equity analysts’ latest GS IT Spending
Survey indicates that Al inference costs remain modest for most, with 89% of
respondents reporting that they amounted to just 1-5% of their IT budgets and another
10% reporting that they account for 5-10%. Exhibit 4 shows that companies have
covered one third of these costs with incremental spending and two thirds with cuts to
other spending. Only a small portion of that displaced spending, the spending on
software, would count as investment and final expenditure. Aside from that part, this is
largely a matter of swapping one intermediate business service for another, with little
net impact on the GDP statistics.

We estimate the total crowding-out of other output that would be counted as GDP from
this first channel in two steps. First, we assume that one-quarter of hyperscaler capexin
2022, before Al spending took off, was eventually displaced, and that half of the
displacement or around $20bn occurred over the last year, following the time pattern of
the ramp-up in Al spending. Second, we estimate that spending on Al services will
increase by about $60bn this year based on revenue estimates from the companies with
the most popular Al models, and that roughly 20% of this spending displaced other
activity that counts as final expenditure, based on the “reallocation from software”
share in Exhibit 4. Taken together, this suggests about $30bn of incremental crowd-out
in 2026. We use this figure later to estimate the broader impact of Al spending on GDP
growth, including both direct and indirect effects.
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Exhibit 4: Companies Responding to Our GS IT Spending Survey Fund About 1/3 of Al Costs
Through Incremental Spending and 2/3 Through Cuts to Other Spending, Though Al Costs
Are Modest for Most

GS IT Spending Survey: Source of Corporates' IT
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New Incremental Budget

Reallocation from Software displaced by Al

} Other investment
investment

Cost Efficiency Programs

Reallocation from Labor Budget Other spending
— displaced by Al
Reallocation from Cloud investment

Reallocation from Analytics

T T 1

10 20 30 40 50 60
Share of Respondents

o 4

Source: Goldman Sachs Global Investment Research

Crowd-out Channel #2: Displacing Other Construction

The second channel of potential crowd-out is displacing other construction spending.
Data center spending has risen rapidly since 2024 to 9% of private nonresidential
construction. But this happened to coincide with a slightly larger decline in spending on
manufacturing facilities subsidized by the Inflation Reduction Act and CHIPS Act, helping
to offset the demand for construction resources so far. It has also coincided with
subdued homebuilding at a time when affordability has increasingly constrained
demand.

Exhibit 5: Data Center Spending Has Risen Rapidly to 9% of Private Nonresidential Construction Spending Since 2024, But
This Happened to Coincide with an Even Larger Decline in Spending on Manufacturing Facilities Subsidized by the IRA and
CHIPS Act, Helping to Offset the Demand for Construction Resources
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construction timelines.

Source: Goldman Sachs Global Investment Research, Department of Commerce

There is surely some local crowd-out in areas where data centers are being built. We
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estimate that in a handful of states, data center construction now accounts for roughly
half or more of total nonresidential construction spending, as Exhibit 6 shows. Our
engineering and construction equity analysts have shown that gross margins on data
center construction are more than twice as high as margins on non-technology projects,
which has resulted in data centers pulling resources away from other projects.

Exhibit 6: Data Centers Are Surely Crowding Out Other Construction in Some Local Areas,
Especially in the States Where We Estimate They Account for Half or More of Total
Nonresidential Construction Spending
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But on a national basis, we see at most limited signs of crowding out other construction.
The left side of Exhibit 7 shows that the statistical evidence of a negative relationship
between recent changes in Al construction and other nonresidential private
construction is very weak. Our homebuilder and building products analysts likewise
have seen few reports of notable shortages of building materials related to the growth in
data centers. The right side of Exhibit 7 also shows that wage growth for construction
workers is not particularly elevated in the states with the most data centers being built
and has run only 1pp higher over the last year in the construction industry overall
compared to the economywide average rate, though wage growth has been higher for
electricians and construction workers at commercial building and power plant sites.

While the evidence above is ambiguous, we assume that one quarter of the roughly
$45bn increase in Al-related construction over the last year crowded out other
construction activity, worth just over $10bn.
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Exhibit 7: But We See Limited Evidence Nationally of Crowd-Out of Other Nonresidential Construction, and Even in the
States with the Most Data Centers Being Built, Construction Wage Growth Is Not Elevated
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Data center construction could begin to crowd out other construction activity more
meaningfully in the future if data center spending meets projections, especially at a
horizon a year or two down the road where spending on manufacturing facilities that
benefitted from subsidies has already normalized.

Crowd-out Channel #3: Upward Pressure on Interest Rates from Data Center Debt
Issuance

The third channel of potential crowd-out is upward pressure on interest rates from the
surge in Al-related debt issuance, especially to fund data centers. While Al-related
financing has grown to nearly a quarter of gross investment grade issuance, spillovers to
borrowing rates for non-Al companies look limited so far, with credit spreads for non-Al
companies near historical lows.
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Exhibit 8: While Al-Related Financing Has Grown to Nearly a Quarter of Gross Investment Grade Issuance, Spillovers to
Borrowing Rates for Non-Al Companies Look Limited, with Credit Spreads Near Historical Lows
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For a rough sense of the impact of Al-related issuance on borrowing rates for other
companies, we adapt the rules of thumb that we and other researchers derived for
estimating the effects of QT on interest rates, since QT can also be thought of as putting
more duration into the market. We start with our QT estimate that putting 1% of GDP
worth of UST and MBS back into the market raises 10yr bond yields by about 2bp, then
we scale it up by half to 3bp because corporate debt also has a credit risk component.
Multiplying this by our estimate of Al-related issuance over the last year implies a
roughly 5bp impact on borrowing rates, which we estimate would reduce investment by
about $10bn by raising the user cost of capital.

Adding up the Direct and Indirect Effects of Al on the Economy

To summarize the answer to our original question, we estimate that Al spending crowded
out roughly an incremental $50bn of other spending over last year through the three
channels above, counting only spending that would be treated as final expenditure in the
GDP statistics. Crowding-out effects from Al spending appear moderate so far because
so much of it has consisted of purchases by hyperscalers that had plenty of extra cash
flow, because companies have replaced spending on other intermediate business
services with spending on Al services, and because the data center boom has so far
happened to coincide with a similar-sized decline in manufacturing facility construction
as subsidies faded.

While media reports and market commentary often claim that Al is making a very large
contribution to US GDP growth but also crowding out a great deal of other activity, our
analysis in prior work and above suggests that both claims are exaggerated.

Exhibit 9 summarizes our approach to estimating the direct effects of Al investment on
GDP. We cast a wide net and include, for example, new investment in electrical power
infrastructure to support data centers. Our analysis suggests that the officially
measured direct effects amount to about 0.5% of GDP, well below the 2% of GDP
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represented by total Al spending because much of this spending is on imported goods
and some Al investment is classified as an intermediate input rather than final
expenditure in the GDP statistics, as we previously explained.

Exhibit 9: We Estimate That Spending on Al Now Totals 2% of GDP, but Some Spending Is on
Imported Goods and Some Is Not Captured in the GDP Statistics, Resulting in a 0.5% Net
Impact on Measured GDP
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The first group of bars in Exhibit 10 shows that our estimates in Exhibit 9 imply that the
direct effects of Al investment will boost the growth rate of GDP by 0.1pp this year. As
we have noted in the past, the impact on true rather than measured GDP growth is a more
impressive 0.3pp, once we add back in investment in semiconductors used to train Al
models that are misclassified as intermediate inputs as well as exports of chip design
services to foreign manufacturers that appear not to be fully captured in the GDP
statistics, shown by the second group of bars in Exhibit 10.

We can also further widen the lens to include several indirect effects, drawing on our
prior work and our findings above. The third group of bars in Exhibit 10 shows the boost
to consumer spending from stock market wealth effects attributable to Al companies;
the hit to household real income and consumer spending from higher electricity and
other prices caused by spillover effects from Al demand; and our rough estimate of the
crowding out effects on business spending discussed above. Our estimates imply that
accounting for these indirect effects would shave about 0.1pp off of the impact on 2026
GDP growth.

10
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Exhibit 10: We Estimate That the Direct Impact of Al on Measured GDP Growth Over the Last
Year Was Just 0.1pp Because Much of the Equipment Is Imported and Some of It Is Not
Counted in GDP; the Impact Still Looks Modest After Accounting for Indirect Effects Like
Wealth Effects and Crowding Out
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The US Economic and Financial Outlook

THE US ECONOMIC AND FINANCIAL OUTLOOK
(% change on previous period, annualized, except where noted)

2025 2026 2027
2023 2024 2026 2027 Q4 a1 Q2 Q3 Q4 a1 Q2 Q3 Q4
OUTPUT AND SPENDING
Real GDP 29 28 2.1 21 2.3 0.5 21 1.5 2.7 22 2.2 2.3 23 2.3
Real GDP (annual=Q4/Q4, quarterly=yoy) 34 24 2.0 2T 2.3 2.0 2.7 21 17 21 2.1 2.3 22 2.3
Consumer Expenditures 26 29 26 20 19 1.9 0.5 3.2 1.6 1.5 1.9 2.0 2.1 2.2
Residential Fixed Investment -7.8 3.2 2.2 -3.5 1.3 -1.7 -7.8 15 -2.5 1.5 2.0 2.0 2.0 2.3
Business Fixed Investment 73 29 4.1 6.9 59 2.4 10.6 8.4 8.1 6.9 4.9 4.9 4.9 4.9
Structures 16.7 1.1 5.3 4.0 2.3 -6.6 -4.7 -5.0 4.0 -0.2 3.5 3.5 3.5 3.5
Equipment 29 35 8.3 10.6 7.0 43 15.8 15.2 10.2 95 50 5.0 5.0 5.0
Intellectual Property Products 6.2 3.5 5.6 9.2 6.4 54 13.8 8.8 8.0 7.8 5.5 8.5 5.5 5.5
Federal Government 33 3.8 -1.2 =21 0.3 -16.7 9.4 -4.1 -2.0 1.0 1.0 1.0 1.0 1.0
State & Local Government 36 38 25 1.5 1.0 15 1.6 1.1 0.7 1.0 1.0 1.0 1.0 1.0
Net Exports ($bn, "17) 925 -1,033 1,091 -1078 -1,167 -969 -1,002 1,075 -1,707 -1,128 -1,144 -1,159 -1,175  -1,190
Inventory Investment (Sbn, '17) 47 44 29 -5 54 -16 -17 -51 17 30 40 50 60 65
Nominal GDP 6.7 53 5.0 6.0 49 4.2 5.8 79 4.7 4.4 4.9 4.8 47 4.5
Industrial Production, Mfg. -1.0 -1.0 0.8 1.8 3.8 -3.5 14 4.8 4.6 4.1 3.5 3.4 34 3.4
HOUSING MARKET
Housing Starts (units, thous) 1,421 1,370 1,356 1,347 1,372 1,323 1,418 1,299 1,323 1,348 1,362 1,365 1,375 1,385
New Home Sales (units, thous) 666 684 679 630 649 711 622 590 649 661 636 642 649 670
Existing Home Sales (units, thous) 4,103 4,067 4,076 4,168 4,255 4,157 4,053 4,160 4,226 4,234 4,243 4,251 4,260 4,268
Case-Shiller Home Prices (%yoy)* 53 38 1.3 1.1 24 13 08 1.1 16 1.1 1.1 2.0 22 2.4
INFLATION (% ch, yriyr)
Consumer Price Index (CPI)** 33 29 2 31 1.9 2.7 2.7 3.8 3.4 3.1 2.8 1.8 1.9 2.0
Core CPI ** 39 3.2 26 2.3 1.9 27 25 27 2.3 2.3 2.1 1.8 1.8 1.9
Core PCE™ 1 31 3.0 3.0 3.0 22 29 31 33 3.2 31 2.6 2.3 2.3 2.2
LABOR MARKET
Unemployment Rate (%)" 3.8 41 4.4 4.2 4.1 4.4 4.3 42 4.1 4.2 4.2 4.1 4.1 4.1
U6 Underemployment Rate (%)* 7.2 7.6 8.4 7.9 7.8 8.4 8.0 7.9 7.8 7.9 7.9 7.8 7.8 7.8
Payrolls (thous, monthly rate) 210 122 10 59 50 -39 73 77 40 45 50 50 50 50
Employment-Population Ratio (%)* 60.1 59.9 59.7 58.8 58.7 59.7 59.2 59.0 58.9 58.8 58.8 58.8 58.8 58.7
Labor Force Participation Rate (%)" 62.5 62.5 62.4 61.4 61.3 62.4 61.9 61.5 61.4 61.4 61.3 61.3 61.3 61.3
Average Hourly Earnings (%yoy) 44 39 4.0 39 38 4.0 4.0 4.0 3.9 38 38 3.8 38 3.8
GOVERNMENT FINANCE | |
Federal Budget (FY, $bn) -1,694 -1,833 1,775 -2100 -2100 - - - - - - - - -
FINANCIAL INDICATORS
FF Target Range (Bottom-Top, %)* 5.25-5.5 4.25-4.5 3.5-3.75 3.5-3.75 3-3.25 |3.5-3.75 3.5-3.75 3.5-3.75 3.5-3.76 3.5-3.75 3.5-3.75 32535 32535 3-3.25
10-Year Treasury Note® 3.88 4.58 418 4.40 4.25 418 4.30 4,44 4.45 4.40 4.35 4.30 4.25 4.25
Euro (€/$)" 1.1 1.04 117 1.12 1.14 117 1.15 1.14 1.14 R 1.12 1.12 1.13 1.14
Yen ($r)n 141 157 157 164 145 157 159 163 162 164 164 165 157 145

* Weighted average of metro-level HPIs for 381 metro cities where the weights are dollar values of housing stock reported in the American Community Survey. Annual numbers are Q4/Q4.
** Annual inflation numbers are December year-on-year values. Quarterly values are Q4/Q4.

t PCE = Personal consumption expenditures. * Denctes end of period.

Note: Published figures in bold.

Source: Goldman Sachs Global Investment Research
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The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts,
professionals reporting to analysts and members of their households from owning securities of any company in the analyst’s area of coverage. Analyst
compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues. Analyst as officer
or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from serving as an
officer, director or advisor of any company in the analyst’s area of coverage. Non=-U.S. Analysts: Non-U.S. analysts may not be associated persons of
Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on communications with a subject
company, public appearances and trading in securities covered by the analysts.

Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In
producing research reports, members of Global Investment Research of Goldman Sachs Australia may attend site visits and other meetings hosted by
the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or meetings may be metin
part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific circumstances relating to
the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general advice only and has been
prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should, before acting on any such
advice, consider the appropriateness of the advice having regard to the client’s own objectives, financial situation and needs. A copy of certain
Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research Independence Policy
Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Brazil: Disclosure information in relation
to CVM Resolution n. 20 is available at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the Brazil-registered analyst
primarily responsible for the content of this research report, as defined in Article 20 of CVM Resolution n. 20, is the first author named at the beginning
of this report, unless indicated otherwise at the end of the text. Canada: This information is being provided to you for information purposes only and is
not, and under no circumstances should be construed as, an advertisement, offering or solicitation by Goldman Sachs & Co. LLC for purchasers of
securities in Canada to trade in any Canadian security. Goldman Sachs & Co. LLC is not registered as a dealer in any jurisdiction in Canada under
applicable Canadian securities laws and generally is not permitted to trade in Canadian securities and may be prohibited from selling certain securities
and products in certain jurisdictions in Canada. If you wish to trade in any Canadian securities or other products in Canada please contact Goldman
Sachs Canada Inc., an affiliate of The Goldman Sachs Group Inc., or another registered Canadian dealer. Hong Kong: Further information on the
securities of covered companies referred to in this research may be obtained on request from Goldman Sachs (Asia) L.L.C. India: Further information
on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities Private Limited, Research
Analyst - SEBI Registration Number INHO00001493, 10th Floor, Ascent-Worli, Sudam Kalu Ahire Marg, Worli, Mumbai-400 025, India, Corporate
Identity Number U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of
the securities (as such term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the subject company or companies
referred to in this research report. Registration granted by SEBI and certification from NISM in no way guarantee performance of the intermediary or
provide any assurance of returns to investors. Goldman Sachs (India) Securities Private Limited compliance officer and investor grievance contact
details, a copy of the annual compliance audit report and other relevant information and disclosures can be found at this link:
https://www.goldmansachs.com/worldwide/india/research-analyst. Japan: See below. Korea: This research, and any access to it, is intended only for
“professional investors” within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman Sachs. Further
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New
Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” nor “deposit takers” (as defined in the Reserve Bank of
New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for “wholesale clients” (as defined in the Financial Advisers Act
2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests is available at:
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the Russian Federation are not
advertising as defined in the Russian legislation, but are information and analysis not having product promotion as their main purpose and do not
provide appraisal within the meaning of the Russian legislation on appraisal activity. Research reports do not constitute a personalized investment
recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the financial
circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken
by a client or any other person based on this research report. Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is
regulated by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters
arising from, or in connection with, this research. Taiwan: This material is for reference only and must not be reprinted without permission. Investors
should carefully consider their own investment risk. Investment results are the responsibility of the individual investor. United Kingdom: Persons who
would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this
research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have
been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are
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available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU)
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is
implemented into United Kingdom domestic law and regulation following the United Kingdom’s departure from the European Union and the European
Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of
Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co.,, Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 69,
and a member of Japan Securities Dealers Association, Financial Futures Association of Japan Type Il Financial Instruments Firms Association, and
Investment Management Association of Japan. Sales and purchase of equities are subject to commission pre-determined with clients plus consumption
tax. See company-specific disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers
Association or the Japanese Securities Finance Company.

Global product; distributing entities

Goldman Sachs Global Investment Research produces and distributes research products for clients of Goldman Sachs on a global basis. Analysts based
in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics, currencies, commodities
and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in Brazil by Goldman Sachs
do Brasil Corretora de Titulos e Valores Mobiliarios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 and / or
contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicagdo com o Plblico Goldman Sachs Brasil:
0800 727 5764 efou contatogoldmanbrasil@gs.com. Horario de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in Canada
by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan by
Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand
Limited; in Russia by OO0 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the United States
of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in the United
Kingdom.

Goldman Sachs International (“GSI”), authorised by the Prudential Regulation Authority (“PRA”) and regulated by the Financial Conduct Authority
(“FCA”) and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: Goldman Sachs Bank Europe SE (“GSBE”) is a credit institution incorporated in Germany and, within the Single Supervisory
Mechanism, subject to direct prudential supervision by the European Central Bank and in other respects supervised by German Federal Financial
Supervisory Authority (Bundesanstalt fiir Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research within the
European Economic Area.

General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst’s judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment
banking and other business relationships with a substantial percentage of the companies covered by Global Investment Research. Goldman Sachs & Co.
LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

We and our affiliates, officers, directors, and employees will from time to time have long or short positions in, act as principal in, and buy or sell, the
securities or derivatives, if any, referred to in this research, unless otherwise prohibited by regulation or Goldman Sachs policy.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is focused on investment themes across markets, industries and sectors. It does not attempt to distinguish between the prospects or
performance of, or provide analysis of, individual companies within any industry or sector we describe.

Any trading recommendation in this research relating to an equity or credit security or securities within an industry or sector is reflective of the
investment theme being discussed and is not a recommendation of any such security in isolation.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal.
It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of individual
clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if appropriate,
seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them may fluctuate.
Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. Fluctuations in
exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suit

Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales represe
https://www.theocc.com/about/publications/character-risks.jsp and https://www.goldmansachs.com/disclosures/cftc_fcm_dis S
costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting docun

supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by Goldr

Investment Research may vary as compared to that provided to internal and other external clients of GS, depending on various fz
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and pi :
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and re
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As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through
electronic publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our
research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2026 Goldman Sachs.

You are permitted to store, display, analyze, modify, reformat, and print the information made available to you via this service only for your own use.

You may not resell or reverse engineer this information to calculate or develop any index for disclosure and/or marketing or create any other derivative
works or commercial product(s), data or offering(s) without the express written consent of Goldman Sachs. You are not permitted to publish, transmit,

or otherwise reproduce this information, in whole or in part, in any format to any third party without the express written consent of Goldman Sachs.
This foregoing restriction includes, without limitation, using, extracting, downloading or retrieving this information, in whole or in part, to train or

finetune a machine learning or artificial intelligence system, or to provide or reproduce this information, in whole or in part, as a prompt or input to any

such system.
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